







Since,   in   a   static   environment,   all   possible   configurations   exist,   transtemporal  
reality is of the logical type of a movie. The frame of a movie film is of one logical  
type, an element of a set of frames, the movie, itself of a second logical type. In a  




Everett's   formulation  clearly  describes   the   transtemporal   reality  of  an  observer, 
which   follows   the   physical   in   the   linear   dynamics,   but   departs   from   it   on  
observation, giving rise to the the appearance of collapse, and the alternation of  
dynamics defined in the standard von Neumann­Dirac formulation. Since there is 
no physical  collapse,  his   formulation  is  disputed.  Given an iterator  of   the  third  
logical type, the appearance of collapse is simply evidence of iteration. Chalmers 
demonstrates that phenomenal consciousness is of this logical type, an emergent  
property  of   the  unitary   system as   a  whole.  Given   an   iterative   function  of   this 










However, as  Ellis demonstrates,  a static four­dimensional block  is an inadequate view, and he 
develops this basic ontology into an Evolving Block Universe model:
... the unchanging block universe view of spacetime is best replaced by an evolving  

















solution of  which simply gives,  once and for  all,   relative probabilities   for  each  
possible   static   relative   configuration   of   the   complete   universe.   Each   such 
configuration   is   identified  with   a   possible   instant   of   experienced   time.   These  





































Objectively,   I   have   no   evidence   of   passing   from  moment   to  moment;   everything   can   be 
accounted   for   very   simply   by   the   contents   of   each   moment.   Moreover,   it   is   physically  
impossible for me to pass from moment to moment. As Deutsch emphasises:






will   inevitably  experience   the  next  moment,  but   that   is   another  me also,   an  older  me  that  
already   exists   in   the   already­existing   future.   Each   version   of   me,   at   each   moment,   is 
permanently part of a specific moment, timelessly. There  is  a sequence of moments like that, 
but I am the me of one moment. and there is a different one of those, a different version of me, 




can',   but   nothing   passes   from   moment   to   moment.   Thus   there   is   no   enactment   of   a 










the   physical   environment   as   a  whole.  The   quantum   state   of   the   system  defines   the   linear  
dynamics: the time evolution of the system with progression along the linear time dimension of 
space­time.  The collapse dynamics is  the change to the quantum state.  If  the quantum state  








and   energy   in   the   physical   environment   changes,   with   progression   along   the   linear   time 
dimension of space­time, while the quantum definition of the physical environment, here the 
quantum mechanical frame of reference, remains constant. In the standard von Neumann­Dirac 
formulation   (1955),  collapse   occurs   on   observation.   In   other   words,   on   observation,   the 
quantum state, and thus the effective physical environment, the quantum mechanical frame of  
reference, changes: the quantum jump. Thus the linear dynamics itself changes. Since this is  
instantaneous  in   'linear  time',  meaning the  linear   time dimension of  space­time,   the  inertial 
frame of reference is the same before and after the jump: position along the time dimension of  
space­time is unchanging in this transition from one quantum state to another: one moment in  
quantum time  to another.  Transtemporal  physical  space­time reality,   should  there  be such a 
thing, is a sequence of such moments, equivalent in effect to  Ellis's Evolving Block Universe 
concept   (2006,   2008).  Thus   the   essential   logical   structure   of   the   universe   in   the   quantum 












demonstrated   impossible  by  Deutsch.  A priori  analysis  of   the  quantum dynamics,  however, 
shows  that   there   is  a  straightforward solution.  A moment  will  be   referred  to  as  a  quantum 

























observer.  Whereas   before   the   observation,   the   state   of   the   observer   did   not   contain   this  
information, subsequently it does. Each observation made gives rise to a different state of the  
observer. Each sequential state is instantiated in a different version of the physical environment, a  










to  moment.   In   this   case,   all   that   happens   is   that   structures   of   information   are   accessed   in 
sequence. The only remaining question is what could possibly perform this sequential accessing.
5 Logical Types







dynamics,   the   change   of   the   linear   dynamics,   is   a   property   of   a   sequence   of  quantum 
mechanical frames of reference, and thus of the second logical type. 
Objectively,  nothing can move along  the  linear   time dimension of  space­time;   the block  
universe  is static,  since  the past  and the future exist   in  the same way as  the present.  Thus,  
objectively,  the linear dynamics is  a static  layout.  The collapse dynamics  is  similarly static. 
Quantum time would be the enactment of the collapse dynamics, the change of the quantum 





























The standard  formulation defines   the   linear  and collapse dynamics,   the   first  and  second 




















environment,   the   state   of   the   body   and   the   mind.   Naturally,   the   same   question   arises 
subjectively as objectively.   If  what   is  experienced is   the changing state of  world,  body and 
mind, what is the point of view from which this change is taking place? Subjectively, in one's  










moments,   as   the   iterator   is   contextual   to   the  movie   film.   It   is   increasingly   accepted   that  
consciousness is not part of the physical moments. As Mermin states: 
Quantum  mechanics  offers   an   insufficient   basis   for   a   theory   of   everything   if 
everything is to include consciousness. (1998, p. 7) 
Similarly, Shanon states:








such   as   recall   and   introspection,   thoughts,  moods,   emotions   and   dreams:   the   accessing   of  







Phenomenal   consciousness,   on   the   other   hand,   the   pure   subjectivity,   experiencing,   is   a 
complete mystery. As a result, it too is simply held to be an emergent property of the living  











we will   take  experience  itself  as  a   fundamental   feature  of   the world,  alongside 
mass, charge, and space­time. (1995, p. 216)
In other words, it is an emergent property of the universe as a whole. As such it is of the third  
logical   type.  This means  that   the subjective passage of  time need not  be an  illusion.  Every  
conscious observer has direct evidence of a sequence of moments in physical reality, accessed 
by   phenomenal   consciousness.   If   phenomenal   consciousness   is   contextual   to   the   physical  






identify itself to a particular one.  ...  Mind, having no point of view of its own,  
can but adopt particular points of view and identify itself completely with each of  
















































one step  forward  in  quantum time:   to make an observation is   to  pass  from one moment   to 
another.  This appearance of collapse can only actually  take place from the perspective of a 









according to  the  linear,  deterministic dynamics” (Barrett,  1998).  Objectively,   this   is  a static  
domain, a block universe. Objectively, the whole layout of possibilities of events in the four­
dimensional   space­time  matrix   is   a   static   given.   Subjectively,   however,   identified  with   the 

























The  functional   identity  of   the  observer   is   defined  by   the   record  of  observations,  which 
changes only with the new addition of an observation. Since this process is dependent on neural  
processes, there are periods of time in which a specific configuration is constant. Such a period 
of   time,   the   duration   of   a   specific   state   of   the   record   of   observations,   in   the   linear   time  
dimension of space­time, is here considered to be the specious present: the period of time in  
which the experiential reality is constant.1 During this period, in­between observations, the state 
1 As a first approximation one could take the frequency of visual images required on a display screen so 
as to eliminate flicker as the change is detected, around 75 Hertz. Provided the refresh rate of the screen  
is above this value, the observer cannot detect discrete images, suggesting that the 'refresh rate' of the  










linear   dynamics   progresses   until   an   observation   is   made.   This   changes   the   record   of  
observations, which changes the quantum mechanical frame of reference, and thus the linear  
dynamics. The time evolution of the new version of the linear dynamics progresses until  an 






possible   observations   that   the   neural   system   could   be   in   the   process   of   formulating,   are  
simultaneously present in this system in superposition or mixture. Objectively, at the point in 
time where the next observation is added to the record of observations, all possible additions  
take   place   in   the   linear   dynamics.  The   iterator,   of   the   third   logical   type,   generates   every  
possible addition, and as a result gives rise to all possible variations of a quantum jump to a 
different   next  moment,   each   one   a   different   quantum  mechanical   frame   of   reference.  The 







subjective   experience   of   a   transtemporal   reality.   However,   there   is   no   physical   object   or  








moment,  a different  quantum mechanical  frame of reference,   in   the experience of  the same  
phenomenal consciousness. It is only in the experience of the mental life of the observer by the 
third logical type that observations are made, and there is a subjective transtemporal reality.  






formulated,   as   too   are   all   observations   of   internal   processes,   the   reporting   of   'machine 







world:   the   experience   of   access   consciousness   in   the   sensorium   is   the   output   of   the   final 
measuring instrument, the body­mind. 
As each observation is  made,  the correlations  record changes,  and  the effective physical 
environment,   the quantum mechanical  frame of reference,  changes,  as does the concomitant  
linear dynamics. Thus, from the point of view of the observer, subjectively, on the inside view 
of the changing quantum mechanical frame of reference of the observer, there is a sequence of  





and   the   collapse  dynamics   is   the   transtemporal   subjective   reality,   the   change   to   the   linear  
dynamics, of the second logical type. The exercise of the collapse dynamics can only take place 
from the point  of  view of   the  third  logical   type.  The transtemporal  observer  can only be a  
phenomenon encompassing all three. For there to be an observer there must be a body­mind to  
instantiate   the   observation,   of   the   first   logical   type.   The  making   of   the   observation,   the  
transition  from the state of  not  having made it   to  the state of  having made  it,  can only be  
effected by something of the third logical type. The making of observations gives rise to the  















way   to   quantum  mechanics.   It  was   appreciated   from   the   earliest   days   of   the  









this   perspective,   the   universe   is   static:   the   operational   nature   of   the   system   is   invisible.  
However,   the   conscious   experience   of   an   observer   is   the   experience   of   phenomenal 
consciousness encountering moment after moment: in effect, passing from moment to moment.  
This may sound unscientific, but conscious observers do experience change, and the passage of  
time.  Evidently,   the passage of  time is  purely subjective.  However,   this  does not  mean it   is  
something   happening   in   a   brain.   It  means   that   the   phenomenon  we   consider   to   be   pure 




in   the quantum concept  of   time,   is  an array of  all  possible  moments,  all  possible  quantum 
mechanical frames of reference.  Only something of the third logical type can access moment 
after moment in sequence. Thus this concept can be verified by experiment, one that can be 




















evidence   only   of   the  appearance  of   collapse   and   the   passage   from  moment   to   moment, 
subjective transtemporal reality. Moreover, Everett's formulation explains the logical core of this 
process of observation. The process of observation is, itself, a collapse dynamics: the record of  
observations   changes,   and   since   this   is   a   change   to   the   correlations   established  with   the 
environment, this changes the quantum mechanical frame of reference. Thus any more complex 













Thus  each  universe   sums   to  nothing,   and   therefore   the   system as  a  whole,   the   sum of  all 




The  collection  of   all   possible  descriptions  has   zero   complexity,   or   information 
content. This is a consequence of algorithmic information theory, the fundamental 
theory   of   computer   science.  There   is   a  mathematical   equivalence   between   the 




information   content',   it   is   perfectly   symmetrical:   for   every   structure   or   arrangement,   the  
symmetrical counterpart must also exist. If an emergent property of the symmetrical totality, the 
Everything   that   is   the  broken   symmetry  of  Nothing,   accesses   the   functional   identity  of  an  


















On   the  view presented  here,   in   the   collapse  dynamics  of   quantum  mechanics,  we  have 
stumbled on evidence of the nature of the unitary universe / multiverse system as an operational  
whole. The physical world is the content of that system, and the transtemporal is to the physical  










instant  or   snapshot.  Ellis  derives   the   same kind  of   logical   structure   from  the  perspective  of 
cosmology. As he states, of the changing of the four­dimensional space­time universe:


















However,   it  must   surely  give   pause   for   thought   that   quantum  theory  defines  precisely   the 
dynamics   of   a   subjective   transtemporal   physical   reality,   but   nothing   actually   happens.  
Especially when this   is  so clearly what each conscious observer experiences.  The nature of 
phenomenal   consciousness   fits   the   role  with  precision.  Experientially,   there   is   the  ongoing 





body­mind   of   an   observer,   the   linear   dynamics   progresses,   and  with   the  making   of   each 
observation,   subjectively,   there   is   a   collapse   to   specificity.   Everett's   dynamical   system   of 
subjective   transtemporal   physical   reality   is   effected,   and   the   no­collapse   universe   is   fully  
operational as a transtemporal system. The time evolution of this reality follows the standard 
formulation: time passes in the life of the observer, interspersed with the making of observations.
Given   phenomenal   consciousness   of   the   third   logical   type,  Weyl's   classic   statement   is 
straightforwardly correct:
The world simply is, it does not happen. Only to the gaze of my consciousness,  
crawling   up   the   life­line   of  my   body,   does   the  world   fleetingly   come   to   life. 
(1949, p. 116) 
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array of all  possible quantum mechanical frames of reference. As shown,  the enactment of  
such a change is necessarily of the third logical type. It is to the sequence of functional frames  
of   reference  as   the   iterator   is   to   the   frames  of   the  movie.  The  enactment  of   the  collapse  
dynamics is inherently a process meta to the physics of the universe as currently defined. On 








the observer  as  defined by Everett   is  presented,   somewhat   tongue   in  cheek,   as  a  computer  
program   in  C   language.  This   is   not   to   suggest   that   the   no­collapse   universe   is  merely   a 
quantum computation, but just to illustrate the simple logical form of the information process  




































instantiated   in   suitably   coherent  memory   of   a   quantum   computer,   such   a   program  would 
produce the subjective realities of all possible functional identities of an observer, in the form  
of Everett's branching tree of memory configurations. 








The   definition   of   the   state   of   the   memory   is   simplified   by   assuming   that   machine  






permanent   static   aspect   of   a   permanent   static   frame   of   reference.   Just   as   every   frame   of 
reference is pre­defined, so too is every possible sequence of frames of reference. It seems quite 







time;   and   at   the   point   of   collapse,   there   is   no   option   but   to   adopt   every   possible   new 






















...   even   when   the   principle   of   relativity   is   construed   narrowly,   as   in   special 
relativity   theory (SRT) so  that   its  GRT generalization and Mach's  principle are  
excluded, one is led from the absence of absolute simultaneity to the view that, in 
Weyl's  [1949]  words,  "Reality simply  is,   it  does  not  happen." That   is,   the past, 
present, and future all objectively exist. It is all fixed. There is no "free will". ...  
Refuge   from   this   stark   and   unappealing   reality   is   easily   found   in   quantum 
mechanics as it is almost universally interpreted: reality is probabalistic, uncertain,  
and   only   progressively   actualized   by   "measurements"   as   time   "goes   on".  





Mach's   principle,   and   relativity,   can   be   upheld,   and   yet   the   passage   of   time   can   exist 
subjectively,   as   can   the  making   of   observations:   the   iteration   of   a   sequence   of   quantum 
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